National Semiconductor 



CROSSVOLT Logic Series 

CROSSVOLT (kros'volt) adj. [cross+voltage] providing translation (not 
frustration) between different digital signal levels (e.g. 5V to 3.3V translation) in order 
to ease the migration from one signal level to another. 
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Portfolio Overview 



CROSSVOLT Portfolio At-A-Glance 



5V 



3V 



Sub- 
3V 



HC/VHC/LS 
etc. 



FACT/FAST 



I 



I 




I 



LVX 
Translation 



LCX 
Translation 



LVT 
Translation 



♦ 



LCX16XXX (Translation) 



Future Families 



Performance, Cost 
Selection By Application 





General 
Purpose 


High 
Performance 


Backplane 
Driving 


Special 
Translation 


LV Family 


LVX 


LCX 


LVT 


LVX3L384 & 
LVX4245 


5V Equivalent 


HC/VHC 


AC/ACQ/FAST 


ABT 


None 


Functions 


Full Family 


Full Family 


Bus Functions 


Translating Bus 


Process 


CMOS 


CMOS 


BiCMOS 


Varies 


t PD (max) 


11.5ns 


6.5ns/4.5ns 


4ns 


Varies 


Drive 


±4mA 


±24mA 


+64/-32mA 


Varies 


Competitive Solution 


LV 


LVC/ALVC 


LVT 


Quickswitch 
FCT164245 


Price (Normalized) 


1 


1.5 


2 


2 



Data reflects '245 octal transceiver 
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LCX Features and Benefits 



Features 


Benefits 


State of the Art Design 


High Speed (4.5ns max t PD for74LCX 16245) 
Flexible: 

- 5V tolerant inputs and output, interfaces to 3V and 5V devices 

- 2.0-3.6V supply operation 

- Power-down high-Z, ±24mA drive 


0.8m CMOS Process 


Extremely low power consumption 
Low cost 


Sourced by National, 
Motorola,Toshiba, and 
SGS-Thomson 

L\ 

Features 


Readily available, de facto standard 

Ti. Features and Benefits 
Benefits 


Modern Design 


Great cost/performance value - 1 1.5ns (max) octals 

5V tolerant inputs 

Very low ground bounce 

2.0-5. 5V supply operation 


1.0m CMOS Process 


Low cost 

±4mA Drive - Extremely low noise 


Sourced by National 
and Toshiba 

L\ 

Features 


Readily available 

T Features and Benefits 
Benefits 


Optimized for bus driving 


High speed (4.1ns max t PD for 74LVT245) 
High drive (+64/-32mA) 
Power up/down High-Z 
5V-tolerant inputs and outputs 
Bus hold 


1.0m BiCMOS Process 


High speed, drive 
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Portfolio Overview 



LVX4245/3245 Features and Benefits 



Features 


Benefits 


Dual 3.3V/5V Supply Pins 


Drives rail-to-rail 

Will interface to 5V CMOS levels 


74LVXC4245/3245 

V CCB configurable "on-the-fly" 

Floating B-port allowed 


Great for Modular Applications 

- Expansion/daughter cards 

- PCMCIA interface 

- Docking stations 

- Communication outside the system 


0.8|j CMOS Process 


High speed (7.5ns max) 
Very low power consumption 




LVX3L383/3L384 Features and Benefits 




Features 


Benefits 




l.Ou Process 


High Speed (250ps max) 
Very Low Power (lOuA max) 


Multiple Sources 


Readily available in SOIC, QSOP, andTSSOP pack 


ages 
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CROSSVOLT 

Selecting a CROSSVOLT Family 



Starting Point 



6.0ns (max) 
(4.5ns 16-bit) 
±24mA 



Lower Cost 


5 V Tolerant Inputs 




±12mA Drive 


Higher Speed 


4.5ns (max) 




"Zero Delay" Translator 


Higher Output Drive 


+64/-32mA 


Interface to 5V CMOS I/O Levels 



LCX16WX 



LVX3L383/384 



LVX3245/4245 



Logic Function Selection Guide 



Gates 



Function/Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Quad 2-Input NAND 


00 


X 


X 


X 




Quad 2-InputAND 


08 


X 


X 


X 




Quad 2-Input NOR 


02 


X 


' X 


X 




Hex Inverter 


04 


X 


X 


X 




Hex Inverter with OC Outputs 


05 


X* 








Triple 3-Input NAND Gate 


10 


X* 








Triple 3-Input AND Gate 


11 


X* 








Hex Schmitt Trigger Inverter 


14 


X 


X 


X 




Quad 2-Input OR 


32 


X 


X 


X ■ 




Quad 2-input Exclusive-OR 


86 


X 


X 


X 





Flip^lops 



Function/ 
Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Data 
Inputs 


TRI-STATE® 
Outputs 


Master 
Reset 


Dual D 


74 


X 


X 


X 




2 


No 


No 


DualJK 


112 


X* 








2 


No 


No 


Hex D 


174 




X 


X 




6 


No 


Yes 


Octal D 


273 




X 


X 




8 


No 


Yes 


Octal D 


374 


X 


X 


X 




8 


Yes 


No 


Octal D 


574 


X 






X 


8 


Yes 


No 


16-Bit D 


16374 


X 






X 


16 


Yes 


No 



Latches 



Function/ 
Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Data 
Inputs 


Enable 
Inputs 
(Level) 


TRI- 
STATE® 
Outputs 


Flow 
Through 


Octal Transparent 
Latch 


373 


X 


X 


X 




8 


1(H) 


Yes 


No 


Octal Transparent 
Latch 


573 




X 


X 


X 


8 


1(L) 


Yes 


Yes 


1 6-Bit Transparent 
Latch 


16373 


X 






X 


16 


2(H) 


Yes 


No 
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CROSSVOLT 



Buffers/Line Drivers 



Function/Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Active 
Add. 
Inputs 


Inverting 
Non-Inverting 


Quad Buffer 


125 


X 


X 


X 




4a) 


N 


Octal Buffer/Line Driver 


240 


X 


X 


X 


X 


2a) 


I 


Octal Buffer/Line Driver 


241 






X 




ia)+iao 


N 


Octal Buffer/line Driver 


244 


X 


X 


X 


X 


2a) 


N 


Octal Inverting 
Buffer/Line Driver 


540 


X* 








2a) 


I 


Octal Buffer/Line Driver 


541 


X* 








2(L) 


N 


1 6-Bit Buffer/Line Driver 


16240 


X 






X 


4a) 


I 


16-Bit Buffer/Line Driver 


16244 


X 






X 


4a) 


N 


16-Bit Buffer/Line Driver 
w/25 Ohm Res 


162244 








X 


2(L) 


N 



Decoders/Demultiplexers 



Function/ 
Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Enable 


Active 
Address 
Input 


Outputs 


l-of-8 Decoder/ 
Demultiplexer 


138 


X 


X 


X 




2(L)+1(H) 


3 


8 



Multiplexers 



Function/ 
Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Enable 
Inputs 
(Level) 


TRUE 
Output 


Complement 
Output 


8-Input 
Multiplexer 


151 






X 




ia) 


Yes(l) 


Yes(l) 


Quad 2-Input 
Multiplexer 


157 




X 


X 






Yes(4) 


No 


Quad 2-Input 
Multiplexer 


257 


X* 








1(L) 


Yes(4) 


No 
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Logic Function Selection Guide 



Transceiver/Registers 



Description 


Type 


LCX 


LVX 


LVQ 


LVT* 


Registers 


Enable 
Input 
Level 


TRI 

STATE 
Outputs 


Octal Bidirectional 
Transceiver 


245 


X 


X 


X 


X 


No 


1(L) 


Yes 


Octal Registered 
Transceiver 


543 


X 






X 


Yes 


2(L) 


Yes 


Octal Bus 
Transceiver and 
Register 


646 


X 






X 


Yes 


1(L) 


Yes 


Octal Bus 
Transceiver and 
Register 


652 


X 






X 


Yes 


1(L) + KH) 


Yes 


Octal Registered 
Transceiver 


2952 








X 


Yes 


2a) 


Yes 


16-Bit 

Bidirectional 
Transceiver 


16245 


X 






X 


No 


2(L) 


Yes 


18-Bit Universal 
Transceiver 


16500 


X 








Yes 


1(L) + 1(H) 


Yes 


1 6-Bit Registered 
Transceiver 


16543 


X 






X 


Yes 


4a) 


Yes 


16-Bit Bus 
Transceiver and 
Register 


16646 


X 






X 


Yes 


2a) 


Yes 


16-Bit Bus 
Transceiver and 
Register 


16652 


X 






X 


Yes 


2a) + 2oo 


Yes 


16-Bit 

Bidirectional 
Transceiver w/25 
Ohm Res 


162245 








X 


No 


KP 


Yes 



* Planned or in development 
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CROSSVOLT 



Special Purpose Translators 



Function/ 
Description 


Type 


LCX 


LVX 


LVQ 


LVT 


TRI 

STATE 
Outputs 


3Vor5V 
Conf. 
I/O 


Vcca 


Vccb 


OctalTranslating 
Transceivers 


4245 




X 






Yes 


No 


4.5-5.5V 


2.7-3.6V 


OctalTranslating 
Transceivers 


3245 




X 






Yes 


No 


2.7-3.6V 


4.5-5.5V 


OctalTranslating 
Transceivers 


C4245 




X 






Yes 


Yes 


4.5-5.5V 


2.7-5.5V 


OctalTranslating 
Transceivers 


C3245 




X 






Yes 


Yes 


2.7-3.6V 


3.0-5.5V 



Bus Switches 



Function/ 
Description 


Type 


LCX 


LVX 


LVQ 


LVT 


TRI STATE 
Outputs 


3Vor5V 
0>ni. 
I/O 


Vcc 


10-Bit Bus Exchange 
Switches 


3L383 




X 






Yes 


Yes 


4.0-5. 5V 


10-Bit Bus Switches 


3L384 




X 






Yes 


Yes 


4.0-5.5V 


10-Bit Extended 
Input Voltage Bus 
Switches 


3L384A 




X 






Yes 


Yes 


4.0-5.5V 



GTL-TLL Transceivers 



Function/ 
Description 


Type 


tpD 

AB 


Ice 


5V 
Tolerant 


Pwr 
up/dn 
hiZ 


Prog 
Edge 
Rate Ctrl 


Vref 
Options 


Vcc 


18-Bit Universal 
Transceiver 


16612 


4ns 


31mA 


Y 


Y 


Option 


0.8V or 
1.0V 


3.3V 5 V 
or Both 


17-Bit Universal 
Trans w/Clock 
Buffer 


16616 


4ns 


31mA 


Y 


Y 


Option 


0.8V or 
1.0V 


3.3V 5V 
or Both 



Packaging Guide 



Type 


Lead 
Count 


LCX 


LVX 


LVQ 


LVT* 


00 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ) 




02 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ) 




04 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAJ) 




05 


14 


SOIC (JEDEC & 
EIAD.TSSOP 








08 


14 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAJ) 




10 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 








11 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 








14 


14 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAJ) 




32 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAJ) 




74 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), TSSOP 


SOIC (JEDEC & 
EIAJ) 




86 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAJ) 




112 


16 


SOIC (JEDEC & 
ElAJ),TSSOP 








125 


14 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAD.TSSOP 


SOIC (JEDEC & 
EIAJ) 




126 


14 










138 


16 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJJ.TSSOP 


SOIC (JEDEC & 
EIAJ) 




151 


16 






SOIC (JEDEC & 
EIAJ) 
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CROSSVOLT 



Type 


Lead 
Count 


LCX 


LVX 


LVQ 


LVT* 


157 


16 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ) 




174 


16 




SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ) 




240 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


241 


20 






SOIC (JEDEC & 
EIAJ), QSOP 




244 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


245 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


257 


16 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 








273 


20 




SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 




373 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


374 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


540 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 








541 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 








543 


24 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 






SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


573 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


SOIC (JEDEC & 
EIAJ),TSSOP 


SOIC (JEDEC & 
EIAJ), QSOP 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


574 


20 


SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 






SOIC (JEDEC & 
EIAJ), SSOP, 
TSSOP 


646 


24 


SOIC (JEDEC), 
TSSOP 






SOIC (JEDEC), 
TSSOP 
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Packaging Guide 





Type 


Lead 
Count 


LCX 


LVX 


LVQ 


I VI* 




652 


24 


SOIC (JEDEC), 
TSSOP 






SOIC (JEDEC), 
TSSOP 




2952 


24 












3245 


24 




SOIC (JEDEC), 
QSOP 








4245 


24 




SOIC (JEDEC), 
QSOP 








C3245 


24 




SOIC (JEDEC), 
QSOP 








C4245 


24 




SOIC (JEDEC), 
QSOP 








3L383 


24 




SOIC (JEDEC), 
QSOP, TSSOP 








3L384 


24 




SOIC (JEDEC), 
QSORTSSOP 








16240 


48 


SSOP, TSSOP 






SSOP, TSSOP 




16244 


48 


SSOP, TSSOP 






SSOP, TSSOP 




16245 


48 


SSOP, TSSOP 






SSOP, TSSOP 




16373 


48 


SSOP, TSSOP 






SSOP, TSSOP 




16374 


48 


SSOP, TSSOP 






SSOP, TSSOP 




16500 


48 


SSOP, TSSOP 






SSOP, TSSOP 














SSOr, ISSUr 




16646 


56 


SSOP, TSSOP 






SSOP, TSSOP 




16652 


56 


SSOP, TSSOP 






SSOP, TSSOP 




162244 


48 








SSOP, TSSOP 




162245 


48 








SSOP, TSSOP 
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CROSSVOLT 



14 Lead 



* 6.0* 




SOIC(JEDEC) 

(M,MX) 
Area=52sqmm 




SOIC(EIAJ) 
(SJ.SJX) 
Area=79sqmm 



1.99, 




SSOPII 
(MSA, MSAX) 
Area=49sqmm 



*- 6.4-* 




TSSOP 
(MTC, MTCX) 
Area=32sqmm 



Dimensions in millimeters 



16 Lead 




SOIC(JEDEC) SOIC(EIAJ) SSOPII TSSOP 

(M,MX) (SJ.SJX) (MSA, MSAX) (MTC, MTCX) 

Area = 59sqmm Area = 79sqmm ArBa=49sqmm Area = 32sqmm 



Dimensions in millimeters 
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Packaging Guide 



Dimensions in millimeters 
To scale but not actual size 



20 Lead 




SOIC (JEDEC) SOIC(EIAJ) QSOP SSOPII TSSOP 

(WM,WMX) (SJ,SJX) (QSC,QSCX) (MSA.MSAX) (MTC,MTCX) 

Area=132sqmm Area=98sqmm Area=52sqmm Area=58sqmm Area=42sqmm 



Dimensions in millimeters 



24 Lead 

* — 103 — * 




SOIC (JEDEC) QSOP SSOPII TSSOP 

(WM.WMX) (QSCQSCX) (MSA,MSAX) (MTC, MTCX) 

Area=159sqmm Anea=52sqmm Area=66sqmm Area=50 sq mm 



Dimensions in millimeters 
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48 Lead 





TSSOP 
(MTD.MTDX) 
Area=101 sqmm 



+ 




SSOP 
(MEA.MEAX) 
Ansa=165sqmm 



Dimensions in millimeters 




Dimensions in millimeters 
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Cross Reference Guide 



Cross Reference At-A-Glance 



LVX 
Translation 



LCX 
Translation 



LVT 
Translation 



LCXl6xxx (Translation) 



3V 





LVT 
Translation 



ALVC 



FCT3 



Performance, Cost 



5V 



HC/VHC 



FACT/FAST 




National I Comp 
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CROSS VOL T 



/\it"» r\t*titr\r 






"Pa c lea op 


n 


SN74LVTxxxx 


D 


JEDEC SOIC 


n 


SN74LVTxxxx 


DB 


5. 3mm SSOPII 


TI 


SN74LVTxxxx 


DW 


Wide JEDEC SOIC 


TI 


SN74LVTxxxx 


PW 


4.4mm TSSOP I 


TI 


SN74LVTxxxx 


DL 


48/56 7.5mm SSOP III 


TI 


SN74LVTxxxx 


DGG 


48/56 6. 1mm TSSOP II 


TI 


SN74LVTZxxxx 


D 


JEDEC SOIC 


n 


SN74LVTZxxxx 


DB 


5 3mm SSOPII 


TI 


SN74LVTZxxxx 


DW 


Wide TEDEC SOIC 


TI 


SN74LVTZxxxx 


PW 


4 4mm TSSOP I 


TI 


SN74LVTZxxxx 


DL 


48/56 7 5mm SSOP III 


TI 


SN74LVTZxxxx 


DGG 


48/56 6 1 mm TSSOP II 

tu/ y v w - x xxxxxx x <j <j v/ 1 xx 


TI 


SN74LVCxxxx 


D 


JEDEC SOIC 


TI 


SN74LVCxxxx 


DB 


5.3mm SSOPII 


TI 


SN74LVCXXXX 


DW 


Wide JEDEC SOIC 


n 


SN74LVCxxxx 


PW 


4.4mm TSSOP I 


TI 


SN74LVCxxxx 


DL 

18 


48/56 7.5mm SSOP HI 



Cross Reference Guide 

See important note on page 30 



National 
Replacement 


Alternate 


Pkg Code 


Comments 


74LVTxxxx 


74LCXxxxx 


M 


Direct replacement. 


74LVTxxxx 


74L CXxxxx 


MSA 


Direct replacement. 


74LVTxxxx 


74L CXxxxx 


WM 


Direct replacement. 


74LVTxxxx 


~4LCXxxxx 


MTC 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MEA 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MTD 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


M 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MSA 


Direct renlacetnent 

1 ' N l 1 I IV 1 1 1 1 1 V V 111k 111. 


74LVTxxxx 


74LCXxxxx 


WM 


Dirpct rpnlarpmf nt 

UU^Vl 1 V. 1 ' 1 .1 V. 1- 1 1 1 V_ 1 I L . 


74LVTxxxx 


74LCXxxxx 


MTC 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MEA 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MTD 


Direct replacement. 


74LCXxxxx 




M 


Direct replacement. LCX also 
offers 5V tolerance. 


74LCXxxxx 




MSA 


Direct replacement. LCX also 
offers 5V tolerance. 


74LCXxxxx 




WM 


Direct replacement. LCX also 
offers 5V tolerance. 


74LCXxxxx 




MTC 


Direct replacement. LCX also 
offers 5V tolerance. 


74LCXxxxx 




MEA 


Direct replacement. LCX also 
offers 5V tolerance. 
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Competitor 


Family 


Pkg Code 


Package 


TI 


SN74LVCxxxx 


DGG 


48/56 6.1mmTSSOP II 


TI 


SN74LVC4245 


DB 


5.3mm SSOPII 


TI 


SN74LVC4245 


DW 


WideJEDEC SOIC 


TI 


SN74LVC4245 


PW 


4.4mm TSSOP I 


TI 


SN74ALVCl6xxx 


DL 


48/56 7.5mm SSOP III 


TI 


SN74ALVCl6xxx 


DGG 


48/56 6. 1mm TSSOP II 


TI 


SN74LVxxxx 


D 


JEDEC SOIC 


TI 


SN74LVxxxx 


DB 


5.3mm SSOPII 


TI 


SN74LVxxxx 


DW 


Wide JEDEC SOIC 


TI 


SN74LVxxxx 


PW 


4.4mm TSSOP I 


TI 


SN74CBT3383 


DB 


5.3mm SSOPII 


TI 


SN74CBT3383 


DW 


WideJEDEC SOIC 


TI 


SN74CBT3383 


PW 


4.4mm TSSOP I 


TI 


SN74CBT3384 


DB 


5.3mm SSOPII 


TI 


SN74CBT3384 


DW 


Wide JEDEC SOIC 


TI 


SN74CBT3384 


PW 


4. 4mm TSSOP I 


TI 


SN74GTLl6xxx 


DL 


48/56 7.5mm SSOP III 
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Cross Reference Guide 

See important note on page 30 



National 
Replacement 


Alternate 


Pkg Code 


Comments 


74LCXxxxx 




MTD 


Direct replacement. LCX also 
offers 5V tolerance. 


74LVX4245 




(QSC) 


Use QSOP package. 

(Not footprint compatible) 


74LVX4245 




WM 


Similar replacement. 


74LVX4245 




(QSC) 


Use QSOP package. 

(Not footprint compatible) 


74LCX16xxx 




MEA 


ALVC is slightly faster, but does 
not have 5V tolerance. 


74LCX1 6xxx 




MTD 


ALVC is slightly faster, but does 
not have 5V tolerance. 


74LVXxxx 


74LVQxxx 


M 


LVX has 4mA output drive instead 
of 6mA for LV, but LVX is faster 
and has 5V tolerant inputs. 


74LVXxxx 


74LVQxxx 


(MTC) 


UseTSSOP package. 

(Not footprint compatible) 


74LVXxxx 


74LVQxxx 


WM 


LVX has 4mA output drive instead 
of 6mA for LV, but LVX is faster 
and has 5V tolerant inputs. 


74LVXxxx 


74LVQxxx 


MTD 


LVX has 4mA output drive instead 
of 6mA for LV but LVX is faster 
and has 5V tolerant inputs. 


74LVX3L383 




(MTC) 


UseTSSOP package. 

(Not footprint compatible) 


74LVX3L383 




WM 


Direct replacement. Our parts 
have lower power denoted by the 
"L" in the part number. 


74LVX3L383 




MTC 


Direct replacement. Our parts 
have lower power denoted by the 
"L" in the part number. 


74LVX3L384 




(MTC) 


UseTSSOP package. 

(HVot fnntrirint pnmoafihlf*^ 

V . > v ' I MXJKJ ll'llllL V_WTllL7llllP'lV_ J 


74LVX3L384 




WM 


Direct replacement. Our parts 
have lower power denoted by the 
"L" in the part number. 


74LVX3L384 




MTC 


Direct replacement. Our parts 
have lower power denoted by the 
"L" in the part number. 


GTL16XXX 




MEA 


In development. 
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Competitor 


Family 


Pkg Code 


Package 


TI 


SN74GTLl6xxx 


DGG 


48/56 6.1mmTSSOPII 


Philips 


74LVTxxxx/A/B 


D 


JEDEC SOIC/Wide JEDEC SOIC 


Philips 


74LVTxxxx/A/B 


DB 


5.3mm SSOPII 


Philips 


74LVTxxxx/A/B 


PW 


4.4mm TSSOP I 


Philips 


74LVTxxxx/A/B 


DL 


48/56 7.5mm SSOP III 


Philips 


74LVTxxxx/A/B 


DGG 


48/56 6. 1mm TSSOP n 


Philips 


74LVCxxxx 


D 


JEDEC SOIC 


Philips 


74LVCxxxx 


DB 


5.3mm SSOPII 


Philips 


74LVCxxxx 


PW 


4.4mm TSSOP I 


Philips 


74LVCxxxx 


DL 


48/56 7.5mm SSOP III 


Philips 


74LVCxxxx 


DGG 


48/56 6.1mm TSSOP II 


Philips 


74LVC4245 


D 


JEDEC SOIC 


Philips 


74LVC4245 


DB 


5.3mm SSOPII 


Philips 


74LVC4245 


PW 


4.4mm TSSOP I 


Philips 


74ALVCl6xxx 


DL 


48/56 7.5mm SSOP III 


Philips 


74ALVCl6xxx 


DGG 


48/56 6. 1mm TSSOP II 


Philips 


74LVxxxx 


N 


PDIP 
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National 
Replacement 


Alternate 


Pkg Code 


Comments 


GTL16XXX 




MTD 


In development. 


74LVTxxxx 


74LCXxxxx 


M/WM 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MSA 


Direct replacement. 


74LVIxxxx 


74LCXxxxx 


MTC 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MEA 


Direct replacement. 


74LVTxxxx 


74LCXxxxx 


MTD 


Direct replacement. 


74LCXxxxx 




M/WM 


Direct replacement. LCX also 
offers 5V inputs and outputs. 


74LCXxxxx 




MSA 


Direct replacement. LCX also 
offers 5V inputs and outputs. 


74LCXxxxx 




MTC 


Direct replacement. LCX also 
offers 5V inputs and outputs. 


74LCXxxxx 




MEA 


Direct replacement. LCX also 
offers 5V inputs and outputs. 


74LCXxxxx 




MTD 


Direct replacement. LCX also 
offers 5V inputs and outputs. 


74LVX4245 




WM 


Similar replacement. 


74LVX4245 




(QSC) 


Use QSOP package. 

^inoi rootprini compaiiDie^ 


74LVX4245 




(QSC) 


Use QSOP package. 

(Not footprint compatible) 


74LCX1 6xxx 




MEA 


ALVC is slightly faster, but 
LCXl6xxx offers 5V tolerant 
inputs and outputs. 


74LCX16xxx 




MTD 


ALVC is slightly faster, but 
LCXl6xxx offers 5V tolerant 
inputs and outputs. 






(M/WM) 


Use SOIC. 

(Not footprint compatiLn_ j 
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Competitor 


Family 


Pkg Code 


Package 


Philips 


74LVxxxx 


D 


JEDEC SOIC/Wide JEDEC SOIC 


Philips 


74LVxxxx 


DB 


5.3mm SSOPII 


Philips 


74LVxxxx 


PW 


4.4mm TSSOP I 


IDT 


IDT74FCT3xxx 


P 


PDIP 


IDT 


IDT74FCT3xxx 


SO 


JEDEC SOIC 


IDT 


IDT74FCT3xxx 


PY 


5.3mm SSOPII 


IDT 


IDT74FCT3xxxA 


P 


PDIP 


IDT 


IDT74FCT3xxxA 


SO 


JEDEC SOIC 


IDT 


IDT74FCT3xxxA 


PY 


5.3mm SSOPII 


IDT 


IDT74FCTl63xxx 


PV 


48/56 7.5mm SSOP ffl 


IDT 


IDT74FCTl63xxxA 


PV 


48/56 7.5mm SSOP III 


Pericom (Pioneer) 


PI74FCTl63xxxT 


V 


48/56 7.5mm SSOP III 


Pericom (Pioneer) 


PI74FCTl63xxxT 


A 


48/56 6. 1mm TSSOP II 


Pericom (Pioneer) 


PI74FCTl63xxxAT 


V 


48/56 7.5mm SSOP III 


Pericom (Pioneer) 


PI74FCTl63xxxAT 


A 


48/56 6. 1mm TSSOP II 


Pericom (Pioneer) 


PI5C3383 


P 


PDIP 


Pericom (Pioneer) 


PI5C3383 


S 


Wide JEDEC SOIC 



24 



Cross Reference Guide 



See important note on page 30 



National 
Replacement 


Alternate 


rKg LOQc 


V .OllllIlC lll.S 


/ ILVsLXXX 




1VI / W 1V1 


LVX has 4mA output drive instead 
or oniA ror lv, dui lva is raster 
and has 5V tolerant inputs. 








UseTSSOP package. 

(Not footprint compatible) 




"7 AT T/^~i-v--v— v 




UseTSSOP package. 

(Not footprint compatible) 


/ 4LCJiXXX 




f"\A /XY7~\Jf\ 

(.vl/WIvl ; 


Use SOIC. 

(Not footprint compatible) 


74JLCAXXX 




A A /wn\/I 
M/WM 


Direct replacement. LCX also 
offers 5V tolerance. 






1V15A 


Direct replacement. LCX also 
offers 5V tolerance. 


/'ILLAXXX 




(JV1/ WMj 


Use SOIC. 

(Not footprint compatible) 






M/WM 


FCT/A slightly faster, but LCX also 
offers 5V tolerance. 


74LCAXXX 




XAC A 

MSA 


FCT/A slightly faster, but LCX also 
offers 5V tolerance. 


7 A 1 OXXX 




McA 


Direct Replacement. 


"7 Al rY1 Kvw 




MCA 


Direct Replacement. 


7 A 1 OXXX 




MhA 


Direct Replacement. 


/ UtA 1 OXXX 




IVl 1 U 


Direct Replacement. 


74LCXl6xxx 




MEA 


Direct Replacement. 


74LCXl6xxx 




MTD 


Direct Replacement. 


74LVX3L383 




(WM) 


Use SOIC. 

(Not footprint compatible) 


74LVX3L383 




WM 


Direct Replacement. 



VAUllUt 11LUJ. 


Fiunilv 


X JTV«^ V • V ' V 1 ^ 


Pack flop 


Pf* ru'nm rPionf^fr^ 




o 


QSOP 




PTSC3384A 


p 


PDIP 




PISC3^84A 


s 


Wide TFDFC SOIC 

W 1 ^ 1 V 1 1 , 1 / 1 A . A V / 1 v . 


ILl 1 ^ W 1 1 1 ^nuiicci ) 


PTSC3384A 


o 
V 


OSOP 


v^Udilly nil 


V^.l / 1 IV . 1 _ 1 A A A 


SO 


TFDFr SOTC 

J 1 . 1 / 1 A • A V /IV . 


Onalitv Semi 


OS74FCT3xxx 


o 


QSOP 


Onalitv Sftni 


OS74FCT3xxxA 


SO 


TFDFr SOTC 

J 1 ,1 / 1 A , ./ V /IV i 


Onalitv Sf mi 


V^/ . T / 1 1 V . 1 ) A A A .A 


o 


QSOP 


Onalitv mi 


OS74F(~Tl Ii^vyyA 




OVSOP 

V^ V . JV_/J 


Onalitv ^f*mi 


OS3383/OS3T ^8^ 


p 


PDIP 


Onalitv Sf»mi 




SO 


Wide TFDFr SOTP 

V > l^lV Jlji/IA. ./ V / 1 V , 


li it 1 1 1 y ociiii 


OS^S^/OS^T 383 


n 

V 




Onalitv Sf*mi 


OS3384/OS3T 384 


P 


PDIP 


Quality Semi 


QS3384/QS3L384 


SO 


WideJEDEC SOIC 


Quality Semi 


QS3384/QS3L384 


Q 


QSOP 


Cypress (& 
Performance) 


CYBUS3384 


p 


PDIP 


Cypress (& 
Performance) 


CYBUS3384 


SO 


WideJEDEC SOIC 
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National 
Replacement 


Alternate 


Pkg Code 


Comments 


74LVX3L383 




QSC 


Direct Replacement. 


74LVX3L384 




(WM) 


Use SOIC. 

(Not footprint compatible) 


74LVX3L384 




WM 


Direct Replacement. 


74IVX3I 384 




QSC 


Direct Replacement. 


74LCXxxxx 




M/WM 


Direct Replacement. 


74LCXxxxx 




(MTC) 


UseTSSOP package. 

(Not footprint compatible) 


74ZOCxxrar 




M/WM 


FCT/A slightly faster, but LCX 
offers 5V tolerant inputs and out- 
puts. 


74LCXxxxx 




(MTC) 


UseTSSOP package. 

(Not footprint compatible) 


74LCX16xxx 




(MTD) 


UseTSSOP package. 

(Not footprint compatible) 


74LVX3L383 




(WM") 


Use SOIC. 

(Not footprint compatible) 


74LVX3L383 




WM 


Direct Replacement."!." means low 
power version. 


74LVX3L383 




QSC 


Direct Replacement. "L" means low 
power version. 


74LVX3L384 




(WM) 


Use SOIC. 

(Not footprint compatible) 


74LVX3L384 




WM 


Direct Replacement. "L" means low 
power version. 


74LVX3L384 




QSC 


Direct Replacement. "L" means low 
power version. 


74LVX3L384 




(WM) 


Use SOIC. 

(Not footprint compatible) 


74LVX3L384 




WM 


Direct Replacement. 





FsHiilv 


Pit 4? Codf* 


Package 


Cypress (& 
Performance) 


CYBUS3384 


o 


QSOP 


Motorola 


MC74LVTxxx 


DW 


Wide JEDEC SOIC 


Motorola 


MC74LVTxxx 


DT 


4.4mm TSSOP I 


Motorola 


MC74LCXxxx 


DW 


Wide JEDEC SOIC 


Motorola 


MC74LCXxxx 


M 


EIAJ SOIC 


Motorola 


MC74LCXxxx 


DT 


4.4mm TSSOP I 


Toshiba 


TC74LCXxxx 


FN 


JEDEC SOIC 


Toshiba 


TC74LCXxxx 


FW 


Wide JEDEC SOIC 


Toshiba 


TC74LCXxxx 


F 


EIAJ SOIC 


Toshiba 


TC74LCXxxx 


FS 


4.4mm SSOP I 


Toshiba 


TC74LVXxxx 


FN 


JEDEC SOIC 


Toshiba 


TC74LVXxxx 


FW 


Wide JEDEC SOIC 


Toshiba 


TC74LVXxxx 


F 


EIAJ SOIC 


Toshiba 


TC74LVXxxx 


FS 


4.4mm SSOP I 


Toshiba 


TC74LVQxxx 


FN 


JEDEC SOIC 


Toshiba 


TC74l.VQxxx 


FW 


Wide JEDEC SOIC 


Toshiba 


TC74LVQxxx 


F 


EIAJ SOIC 
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National 
Replacement 


\ If f^fll 'i t"^ 


I IVU V-UUv 


ViUllllllClllS 


/ TtJ-iT AjJLijO^ 




QSC 


L/11CLL IV | J 1 ilL 1 1 1 1 1 1 1 1 . 


"74.1 VTyyttv 




W IV! 


UllCl^l I\tJJldCClIlCIll.. 






MTC 


UUCtt J\.C]Jltll_ClIlCIll. 


74.1 PYwyv 




\Y/M 


UlXCCl JVCpidCClllCIlL. 


74.T fYvvYY 








74-T CXyyw 




IVI 1 v_< 


L/11CLI rvC^JltlLClIlClll. 


/ tlAjAAAAA 




1V1 


L/11CCL JVC^Jld-CCIllClll. 


74-1 C V 




WM 


T"^i *v=»/~*1" 13 i~\ 1 o /"~* tx\ r» f~ 
J\C^.H<t^CillCllL. 


74.1 C Yir*nrw- 




ST 


lii /"^t" D pnl o s^t^mf^nt 
J\.CJJ1<11-.CII1CI1L. 


/ tLVjAAAAA 




MTC 

1V1 1 v , 


Direct Replacement. OurTSSOP is 

fV *w ~\ t t~\ t*i t~i t /■" > (~\fvit"\'if~ir\Ii :l \xril~Vi ("M^ii" 
HJLH^llIlL HJlIllJiUlLJlC Willi L11C11 

SSOP. 


74-T Wyyw 




M 


1J1II.LL Ivv. jltill. I.J11L1 [I. 


7ilVYwYY 




WM 


L/11CCL JXCpiat-ClllClll. 


74TVXxTtxx 




ST 


Dirpf t Rf*nl;ir*f*mpnt 


74LVXxxxx 




MTC 


Direct Replacement. OurTSSOP is 
footprint compatible with their 
SSOP. 


74LVQxxxx 




M 


Direct Replacement. 


74LVQxxxx 




WM 


Direct Replacement. 


74LVQxxxx 




sj 


Direct Replacement. 



CROSSVOLT 



Important Note: 

National Semiconductor does not guarantee device compatibility and does not assume liability 
for device incompatibility either stated or implied by this document. Device compatibility must 
be verified by the user. 

* Key to all tables in Cross Reference Guide 

Bold: Direct Replacement (see "Important Note" above.) 
Italics: Similar Replacement 

(blank): No replacement or no footprint compatible replacement 
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LCX Family 



74LCX XXX M 



Temperature Range Family 
74 = Commercial 

Device Type 



Package Code 



X 

T. 



Special Variations 

"X" = Tape and Reel 
" "= Rail/Tube 



M = (0.1 50" Wide) Molded Small Outline Package, JEDEC 
WM = (0.300"Wide) Molded Small Outline PackageJEDEC 

SJ = (0.300"Wide) Molded Small Outline Package, EIAJ 
MTC =Thin Shrink Small Outline PackageJEDEC, 4.4 mm body width 
MEA = Shrink Small Outline Package, EIAJ, (48/56-lead) 
MTD =Thin Shrink Small Outline PackageJEDEC, 6.1 mm body width 
MSA = Molded Shrink Small Outline Package, EIAJ, Type II 

LVX Family 
74LVX XXX M X 



Temperature Range Family , 
74 = Commercial 

Device Type 



Special Variations 

"X" = Tape and Reel 
" "= Rail/Tube 



Package Code 

M = Molded Small Outline PackageJEDEC 
SJ = Molded Small Outline Package, EIAJ 
MTC =Thin Shrink Small Outline PackageJEDEC, 4.4 mm bodv width 



Temperature Range Family 
74 = Commercial 



LVX Translators Family 
74LVX 



C XXXX WM 



Translation Type 



"C" = Configurable 

" " = Non-Configurable 



Device Type 



X 
T 



Special Variations 

"X"=Tape and Reel 
" "= Rail/Tube 

1 — Package Code 

WM = (0.300" Wide) Molded 
Small Outline Package, 
JEDEC 

QSC = Shrink Small Outline 
PackageJEDEC 
(also known as QSOP) 
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Temperature Range Family 
74 = Commercial 

Family 



LVX Bus Switch Family 
74 LVX3L XXX WM 

T 

ilvl 



LVX3L = Bus Switches 
Device Type 



Package Code 



X 

T 



Special Variations 

"X" = Tape and Reel 
" " = Rail/Tube 



WM = (0.300"w"ide) Molded Small Outline PackageJEDEC 
QSC = Shrink Small Outline PackageJEDEC (also known as QSOP) 
MTC =Thin Shrink Small Outline PackageJEDEC, 4.4 mm body width 



LVQ Family 



Temperature Range Family 
74 = Commercial 



74LVQ 



XXX s c 



Device Type 



Package Code 



X 
T 



S = Molded Small Outline PackageJEDEC 
SJ = (0.300"Wide) Molded Small Outline Package, EIJA 
QS = Shrink Small Outline PackageJEDEC 
(also known as QSOP) 



Special Variations 

"X" = Tape and Reel 
" " = Rail/Tube 

Temperature Range 

C = Commercial 

(-40°C to +85°C) 



LVT Family 
74LVT XXX M 



Temperature Range Family 
74LVT = Commercial 

Device Type 



Package Code 



X 

Special Variations 

"X"=Tape and Reel 
" " = Rail/Tube 



M = (0.1 50" Wide) Molded Small Outline PackageJEDEC 
WM = (0.300" Wide) Molded Small Outline PackageJEDEC 

SJ = (0.300"Widc) Molded Small Outline Package, EIAJ 
MTC =Thin Shrink Small Outline PackageJEDEC, 4.4 mm Body width 
MEA = Shrink Small Outline Package, EIAJ, (48/56-lead) 
MTD =Thin Shrink Small Outline PackageJEDEC, 6.1 mm Body width 
MSA = Molded Shrink Small Outline Package, EIAJ.Type II 
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What is Translation? 



CROSSVOLT: 3V/5V Translation 



In theory, there shouldn't be a need to translate between 5VTTL signals and 3V signals 
because the voltage levels representing valid "ones" and "zeros" are the same as speci- 
fied by the JEDEC 5VTTL and LVTTL (low voltage TTL) specifications. 



OUTPUT 
VOLTAGE 



5.0 
4.0 
3-3 



2.4 
2.0 

1.5 

0.8 
0.4 



I/O LEVELS 



T 



Possible Danger Zone 







v OH 

V T 

Vii. 
Vol 



LVTTL 

Same I/O Levels, 
but 

5V TTL Output 
may Swing to 5V 



5VTTL 




The Problem 



The problem is that a 5VTTL output, when in the high state, can achieve voltages as high 
as 5 volts which can forward bias ESD (electrostatic discharge) protection diodes and the 
intrinsic or "hidden" diodes which appear in the CMOS output structures of traditional 3V 
devices. When forward biased, these diodes can conduct currents as large as 1 amp, 
damaging the components. 




Current 
Flowing 
Into 3V 
Supply 
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The Solution 

5V tolerant circuits, like many of National's CROSSVOLT Logic Series devices, eliminate 
these diode paths and still provide greater than 2000 volts ESD protection. 



Replaces 
Upper ESD Diode 





Removes Intrinsic 
Diode Path to Supply 



5V tolerant logic devices are able to interface to both 3V and 5V components and are 
therefore often used as "translators." LCX, LVX, and LVT 5V tolerant families perform 
equally well in pure 3V as well as mixed 3V/5V environments. These CROSSVOLT 
families can be used in almost all pure 3V and mixed 3V/5V cases. 




* LVX is 5V tolerant on inputs only. 



Two Special Cases 



There are two infrequent exceptions, however, when a dual supply translator, not 5V 
tolerant logic, is needed: when interfacing to non-TTL compatible signals or when inter- 
facing to components or busses which are pulled up to 5V Full volt to 5 volt output 
swings are required in these cases which the dual supply translator can accomplish since 
it has both a 3V and a 5V supply pin. Use the CROSSVOLT74LVX3245/4245 dual supply 
translator devices in these two cases. 



V C CA=3-3V V CCB =5V V CC =5V 



3-3V, 
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Conclusion 



Since you can never be sure when you'll have to interface to a 5V signal, National's LCX, 
LVX, and LVT families offer 5V tolerance at no extra cost. This means an easy migration 
from 5V to 3V and sub-3V systems. And, National offers the 74LVX3245/4245 dual supply 
translators for those special translation needs. 

Appendix: Other Possibilities 

National's 74LVXC3245 and 74LVXC4245 Configurable Dual Supply Translators offer spe- 
cial support for modular (plug-in) applications. These versions of our dual supply transla- 
tors feature a configurable VCCB which can be set to either 3-3V or 5V in during system 
operation. This allows a modular interface to be configured to be either 3V or 5V These 
devices also allow their B-port to be left floating when the module/card is unplugged. 




National's 74LVX3L384 bus switch can be configured as a 5V protection device. When 
powered through a diode, this bus switch can clip a 5V signal to a safe =3 3V level with 
virtually no (250ps) speed impact. 



n 
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